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(54) A shift device for vehicle 

(57) A shift device, which sends a command signal 
to an electric actuator (10) for shifting a plurality of gear 
ranges of a transmission of a vehicle by the electric ac- 
tuator (10). The gear ranges include a plurality of drive 
ranges and a parking range. A shift lever (28) is ar- 
ranged to move between a neutral position and a plu- 
rality of manipulation positions located about the neutral 
position. A restoration mechanism restores the shift le- 
ver (28) to the neutral position. A first sensor electrically 
detects a manipulation performed to select one of the 
driving ranges. A second sensor electrically detects a 
manipulation performed to select the parking range. The 
first sensor detects toward which of the manipulation po- 
sitions the shift lever (28) is manipulated. 
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Description 

[0001] The present invention relates to a shift device that electrically controls shifting of a number of gear ranges of 
an automatic transmission installed in a vehicle. 
5 [0002] The gear ranges of an automatic transmission for a vehicle, such as a P (parking) range, an R (reverse) range, 
an N (neutral) range, and a D (drive) range, are switched by a manual valve. A shift device for the automatic transmission 
includes a shift lever. When the shift lever is manipulated, the shift lever moves between gear positions located in order 
on a substantially straight line. The shift lever is directly connected to the manual valve through, for example, a link or 
a wire mechanically. Therefore, a manipulation force greater than or equal to a predetermined value is required to 
10 switch the manual valve by the manipulation of the shift lever. Thus, to apply the principle of leverage, the length of 
the shift lever needs to be greater than or equal to a predetermined value. In such shift device, the shift lever is only 
manipulated linearly and requires a large space for manipulating the shift lever. Also, the installation position of the 
shift device is limited to a place where a link or a wire can be arranged, such as on the floor adjacent to the driver's 
seat or on the steering column. 
15 [0003] To reduce the force required for manipulation and to reduce the size of the shift device, a gear shifting device 
for an automatic transmission is proposed in Japanese Examined Patent Publication No. 63-37729. According to the 
device of the above publication, a manual valve in the automatic transmission is controlled by a wire to shift drive gear 
ranges. The wire is driven by an electric motor and the electric motor is actuated in accordance with the manipulation 
of a number of electric switches. 
20 [0004] According to the shift device structured as above, a driver can shift the gear range of the automatic transmis- 
sion by manipulating the electric switches with a small force and the size of the shift device is reduced. Also, the shift 
device is not required to be mechanically connected to the automatic transmission. Therefore, the shift device can be 
located at any position in the passenger compartment. 

[0005J However, to reliably select a desired gear range of the shift device of the above publication, the electrical 
25 switches must be manipulated carefully. This hinders the operability of the shift device. 

[0006] To solve such problems, Japanese laid-open publication No. 3-157557 discloses a gear shifting device for an 
automatic transmission. The gear shifting device is provided with a shift device, which has a stroke contact type ma- 
nipulation switch. The contact points of the manipulation switch are located adjacent to one another along a predeter- 
mined track. Since the shift device of above publication is provided with the stroke contact type manipulation switch, 
the size of the shift device is reduced and the shift device can be placed at any position. According to the above shift 
device, a driver can confirm the current gear range by a gear range indicator arranged on, for example, an instrument 
panel. Thus, the drive can manipulate the manipulation switches intuitively. 

[0007] However, the shift device of the publication No. 3-t 57557 is provided with the stroke contact type manipulation 
switch and the manipulation positions are located adjacent to one another along the predetermined track. Therefore 
if a driver manipulates the manipulation switch too fast, the switch could slide past a desired manipulation position' 
Therefore, a driver cannot manipulate the manipulation switch promptly. Thus, the operability of the shift device is 
insufficient. 

[0008] The objective of the present invention is to provide a miniaturized shift device that has an improved flexibility 
of installation position and an improved operability. 
^o [0009] Further objective of the present invention is to provide a shift device that prevents the assumption of a driver 
related to the setting of a gear range of an automatic transmission being different from the actual state of the gear 
range so that the driver is not disturbed. 

[001 0] To achieve the foregoing objective, the present invention provides a shift device for a vehicle. The shift device 
sends a command signal to an electric actuator for shifting a plurality of gear ranges of a transmission of a vehicle by 
the electric actuator. The gear ranges include a plurality of drive ranges and a parking range. The shift device includes 
a shift lever, a restoration mechanism, a first sensor, and a second sensor. The shift lever is arranged to move between 
a neutral position and a plurality of manipulation positions located about the neutral position. 

[001 1] The restoration mechanism restores the shift lever to the neutral position . The first sensor electrically detects 
a manipulation performed to select one of the drive ranges. The second sensor electrically detects a manipulation 
performed to select the parking range. At least the first sensor detects toward which of the manipulation positions the 
shift lever is manipulated. 

[001 2] The present invention also provides a shift device of a vehicle. The shift device includes a gear range shifting 
mechanism, an actuator manipulation range detecting means, actual gear range detecting means, a controller, and 
manipulation range indicating means. The gear range shifting mechanism is actuated to mechanically shift gear ranges 
of a transmission. The actuator actuates the gear range shifting mechanism. The manipulation range detecting means 
detects a manipulation range. The manipulation range represents manipulation of a shift manipulation portion by a 
driver. The actual gear range detecting means detects the actual gear range of the transmission. The controller shifts 
the actual gear ranges of the transmission by controlling the actuator in accordance with detection signals from the 
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manipulation range detecting means and the actual gear range detecting means. 

[0013] The manipulation range indicating means indicates the manipulation range based on the detection signal from 
the manipulation range detecting means. The manipulation range indicating means allows to indicate that the manip- 
ulation range does not correspond to the detection signal from the manipulation range detecting means. 
[001 4] Other aspects and advantages of the present invention will become apparent from the following description, 
taken in conjunction with the accompanying drawings, illustrating by way of example the principles of the invention 
[0015] The invention, together with objects and advantages thereof, may best be understood by reference to the 
following description of the presently preferred embodiments together with the accompanying drawings in which: 

Fig. 1 is a diagram illustrating a shift device according to a first embodiment of the present invention; 

Fig. 2 is a perspective view illustrating the shift device shown in Fig. 1 ; 

Fig. 3 is a front view, with a part cut away, illustrating the shift device shown in Fig. 1 ; 

Fig. 4 is a cross-sectional view taken along line 4-4 shown in Fig. 3; 

Fig. 5 is a schematic diagram illustrating a vehicle, which is provided with an automatic transmission, and a con- 
troller according to the first embodiment; 

Fig. 6 is a partial schematic diagram illustrating the controller according to the first embodiment; 

Fig. 7 (a) is a perspective view, with a part cut away, illustrating an arrangement of a shift device according to a 

second embodiment of the present invention; 

Fig. 7 (b) is a plan view illustrating the shift device shown in Fig. 7 (a); 

Fig. 8 is a view showing a frame format of a hydraulic circuit of an automatic transmission according to a third 
embodiment of the present invention; 

Fig. 9 (a) is a perspective view illustrating a shift manipulation portion; 

Fig. 9 (b) is a plan view illustrating a structure of an instrument panel; 

Fig. 10 is a view showing a frame format of an electric structure of the shift device; 

Fig. 11 is a time chart illustrating a control of the third embodiment; 

Fig. 12 is a time chart illustrating a control of a fourth embodiment of the present invention; and 
Fig. 13 is a time chart illustrating a control of a fifth embodiment of the present invention. 

First Embodiment 

[0016] A first embodiment of the present invention will now be described with reference to Figs. 1 to 6. 

[0017] Fig. 5 is a schematic diagram illustrating a vehicle that is provided with an automatic transmission and its 

controller according to the first embodiment. 

[0018] As shown in Fig. 5, an output shaft (not shown) of an engine 2 is connected to a torque converter 4. The 
torque converter 4 adjusts and transmits the rotational torque of the output shaft of the engine 2 to an automatic 
transmission (hereinafter, referred to as NT) 6 through a fluid. 

[0019] A hydraulic controller 8 within the A/T 6 includes an electric actuator, which is a motor 1 0 in the first embod- 
iment, for shifting gear ranges. The motor 10 is controlled by an electronic control unit (ECU) for automatic transmission 
(A/T ECU) 58, which controls the hydraulic pressure of the hydraulic controller 8 within the A/T 6. 
[0020] As shown in Fig. 6, an outer lever 1 2 extends through a housing (not shown) of the hydraulic controller 8. The 
outer lever 12 is coupled to an output shaft (not shown) of the motor 10. A detent plate 14 is integrally formed with the 
outer lever 12. The detent plate 14 is coupled to a manual valve 16, which shifts the gear ranges of the A/T 6 by 
changing the destination of the supply of the oil pressure. Therefore, when the outer lever 12 is rotated clockwise or 
counterclockwise by the motor 10, the position of the manual valve 16 is shifted through the detent plate 14. Thus, the 
gear range is shifted between, for example, a P (parking) range, an R (reverse) range, an N (neutral) range, and a D 
(drive) range. 

[0021] A number of detent grooves 15 are formed at the peripheral portion of the detent plate 14 for determining the 
gear position. The distal end of a detent spring 18 is elastically pressed against the peripheral portion of the detent 
plate 14. Therefore, the distal end of the detent spring 18 is engaged with one of the detent grooves 15 of the detent 
plate 14. The engagement causes an operator to feel changes in the force applied when manipulating the shift lever 
and also determines the gear range of the A/T 6. 

[0022] As shown in Fig. 1 , a shift device 24 for shifting the gear ranges of the A/T 6 is arranged on an armrest 22 of 
a door 20 next to the driver's seat in a vehicle compartment. 

[0023] As shown in Fig. 2 and 3, the shift device 24 includes a main body 26 and a shift lever 28, which extends 
upward from the center of the main body 26. A number of support legs 34 (Four support legs are provided in the first 
embodiment) are located on a base portion 32 of the main body 26. A guide plate 44, which has a guide groove 45, is 
fixed at the middle of the support legs 34. A mounting frame 35, which has a bore 35a, is fixed at the upper end portion 
of the support legs 34. The shift lever 28 is arranged on the mounting frame 35 and can be tilted with respect to the 
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mounting frame 35. 

[0024] The shift lever 28 includes a shift rod 29 and a manipulation knob 30, which is fixed on the upper end of the 
shift rod 29. A skirt portion 31 covers the periphery of the shift rod 29 at the lower end of the manipulation knob 30. 
[0025] The shift rod 29 extends through the bore 35a of the mounting frame 35 and the guide groove 45 of the guide 
plate 44. The shift rod 29 is rotatably supported by a support pin 37, which is attached to the mounting frame 35. The 
shift rod 29 is also rotatably supported by a support pin 38, which is perpendicular to the support pin 37. Therefore, 
the shift rod 29 can be tilted to any arbitrary direction about the center point CP, which is the intersecting point of the 
support pin 37 and the support pin 38, the two pins acting as a supporting member. 

[0026] A plunger 40 is arranged on the distal end of the shift rod 29 through a detent spring 39. The plunger 40 
> projects or retracts from the distal end of the shift rod 29 by means of the detent spring 39. The force of the detent 
spring 39 presses the plunger 40 against the base portion 32. A recess 33 is formed on the base portion 32. The recess 
33 is engaged with the plunger 40 and keeps the shift rod 29 in position. The recess 33 is formed directly below the 
center point CP. The distance between the center point CP and the center portion of the recess 33 is the greatest. The 
distance from the center point CP to the recess 33 decreases toward the peripheral portion of the recess 33. In the 
first embodiment, the detent spring 39 and the plunger 40 arranged on the shift rod 29 and the recess 33 of the base 
portion 32 form a restoration mechanism for restoring the shift lever 28 to a neutral position. 

£0027] Therefore, as shown in Fig. 3, if the shift lever 28 is tilted, for example, forward, the plunger 40 Is pressed by 
the inner surface of the recess 33 and is retracted in the shift rod 29. Thus, the shift lever 28 can be tilted. In this state, 
if the shift lever 28 is released, the plunger 40 projects from the shift rod 29 by the force of the detent spring 39. The 
plunger 40 thus presses the inner surface of the recess 33. This force restores the shift lever 28 to the neutral position 
as shown in Fig. 3. 

[0028] As shown in Fig. 4, the guide groove 45 of the guide plate 44 includes a first guide groove 46 and a second 
guide groove 47, which intersect each other to form a cruciform shape. The first and second guide grooves 46, 47 
guide and restrict the moving direction of the shift rod 29. The first guide groove 46 extends in the front and rear direction 
of the vehicle and the second guide groove 47 extends in the left and right direction of the vehicle. A D range switch 
49 is located at the front side of the first guide groove 46 and an R range switch 48 is located at the rear side of the 
first guide groove 46. A shift up switch 50 is located at the left side of the second guide groove 47 and a shift down 
switch 51 is located at the right side of the second guide groove 47. 

[0029] In the first embodiment, a limit switch is used for each of the R range switch 48, the D range switch 49, the 
shift up switch 50, and the shift down switch 51 . The shift rod 29 is manipulated when the shift lever 28 is inclined. 
Each of the R range switch 48, the D range switch 49, the shift up switch 50, and the shift down switch 51 electrically 
detects the manipulation of the shift rod 29 and outputs a command signal for shifting the motor 1 0. 
[0030] As shown in Fig. 2 and 3, an operation panel 41 is located on the mounting frame 35 of the shift device 24. 
The skirt portion 31 of the shift lever 28 extends through the operation panel 41. An index guide 43 is arranged about 
the circumferential portion of a through hole 42 on the operation panel 41. The index guide 43 indicates a number of 
manipulation positions of the shift lever 28. Each of the manipulation positions corresponds to one of the R range 
switch 48, the D range switch 49, the shift up switch 50, and the shift down switch 51 . That is, an R (reverse) position 
is located on the front side of the vehicle and a D (drive) position is located on the rear side of the vehicle. Also, a 
negative (shift down) position is located on the left side of the vehicle and a positive (shift up) position is located on 
the right side of the vehicle. The negative (-) and positive (+) positions are used for selecting each of forward drive 
gear ranges (3, 2, and L) other than the D range. The R position and the D position are arranged on a first straight line 
with the neutral position in between. The positive position and the negative position are arranged on a second straight 
line with the neutral position in between. Thus, the second straight line is perpendicular to the first straight line. 
[0031] A P range switch (manipulation switch) 53 for selecting a P (parking) range of the A/T 6 is arranged at the 
substantial center of the side surface of the manipulation knob 30 of the shift lever 28. The P range switch 53 is located 
such that a driver can easily manipulate with the right thumb while grasping the manipulation knob 30 with the right 
hand. Furthermore, a selector switch 52 is arranged on the upper surface and front side of the manipulation knob 30. 
The selector switch 52 validates the manipulation of the shift lever 28. In other words, the selector switch 52 validates 
a detection signal from the R range switch 48, the D range switch 49, the shift up switch 50, and the shift down switch 51 . 
[0032] As shown in Fig. 5, the vehicle according to the first embodiment includes an engine ECU (E/G-ECU) 56 and 
the A/T • ECU 58 as an electronic control unit (ECU). The E/GECU 56 mainly controls the engine 2. The A/T ECU 58 
mainly controls the A/T 6. Each of the E/G-ECU 56 and the A/TECU 58 is electrically connected to each other through 
a vehicle network line. 

[0033] A microcomputer is mainly used for the E/G-ECU 56. The E/G-ECU 56 controls the engine 2 in a suitable 
manner by driving a fuel injection valve, an igniter, and other actuators based on, for example, detection signals from 
various sensors. 

[0034] The A/T-ECU 58 receives detection signals from the R range switch 48, the D range switch 49, the shift up 
switch 50, the shift down switch 51 , the selector switch 52, and the P range switch 53 of the shift device 24. 
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[0035] As shown in Fig. 6, the A/T-ECU 58 receives detection signals from a rotational angle detecting sensor 54 
and a neutral start switch 55. The rotational angle detecting sensor 54 detects the rotational angle of the motor 10. 
The neutral start switch 55 detects the actual position of the manual valve 16. 

[0036] A microcomputer is used for the A/T ECU 58. The A/T ECU 58 includes a read only memory (ROM), a central 
processing unit (CPU), and a random access memory (RAM). The ROM stores a program required for processing 
various software related to the gear range shifting of the A/T 6 and the automatic gear shifting for forward drive gear 
ranges. The CPU executes the programs and the parameters required for the programs are temporarily stored in the 
RAM. 

[0037] When the shift device 24 is manipulated, each of the R range switch 48, the D range switch 49, the shift up 
switch 50, the shift down switch 51 , the selector switch 52, and the P range switch 53 sends a detection signal to the 
A/T-ECU 58. The A/T-ECU 58 then drives the motor 10 based on the detection signal and shifts the position of the 
manual valve 1 6, which then shifts gears of the A/T 6. 

[0038] The combination of input signals generated by the manipulation of the shift lever 28 of the shift device 24 and 
the manipulation of the P range switch 53 and the selector switch 52 sets manipulation patterns of the gear shift of the 
manual valve 16. The manipulation patterns are listed in Table 1 below. 



[Table 1] 



Operation Pattern 


Shift Lever Operation 


Switch Operation 


P ->R 


! Tilt Forward 


Press Selector Switch 


P-»D 


Tilt Rearward 


Press Selector Switch 


R->D 


Tilt Rearward 


None 


R -» P 


None 


Press P Range Switch 


D->P 


None 


Press P Range Switch 


D -> R 


Tilt Forward 


Press Selector Switch 


D -»3rd 


Tilt Leftward 


None 


D — > 2nd 


Tilt Leftward Twice 


None 


U 7 [_ 


Tilt 1 dftiA/o rr\ Thrfla Timoo 

i mi Leiiwdru i nree i irnes 


None 


3rd->L 


Tilt Leftward Twice 


None 


3rd 2nd 


Tilt Leftward 


None 


3rd->D 


Tilt Rightward or Tilt Rearward 


None 


3rd->R 


Tilt Forward 


Press Selector Switch 


3rd->P 


None 


Press P Range Switch 


2nd->L 


Tilt Leftward 


None 


2nd -> 3rd 


Tilt Rightward 


None 


2nd->D 


Tilt Rightward Twice or Tilt Rearward 


None 


2nd->R 


Tilt Forward 


Press Selector Switch 


2nd->P 


None 


Press P Range Switch 


L->2nd 


Tilt Rightward 


None 


L->3rd 


Tilt Rightward Twice 


None 


L->D 


Tilt Rightward Three Times or Tilt Rearward 


None 


L-> R 


Tilt Forward 


Press Selector Switch 


L -» P 


None 


Press P Range Switch 



[0039] The first embodiment has the following advantages. 

[0040] According to the shift device 24 of the first embodiment, the shift lever 28 moves between the neutral position 
and the R position and between the neutral position and the D position. The shift lever 28 also moves between the 
neutral position and the positive position and between the neutral position and the negative position. When the shift 
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lever 28 is released, the shift lever 28 is restored to the neutral position by the restoration mechanism (the detent spring 

39, the plunger 40, and the recess 33 of the base portion 32). Therefore, the space required for manipulating the lever 

is reduced and thus the size of the shift device 24 is reduced. 

[0041] The manipulation of the shift lever 28 to each 
5 manipulation position is electrically detected by detection switches, which are the R range switch 48, the D range switch 
49, the shift up switch 50, and the shift down switch 51 . The selection of the parking range is electrically detected by 
the P range switch 53. Therefore, it is not required to mechanically connect the shift device 24 and the A/T 6. Thus, 
the shift device 24 can be arranged at any position within the vehicle compartment. Particularly, in the first embodiment' 
the shift device 24 is arranged on the armrest 22 of the door 20 next to the driver's seat. Therefore, the manipulation 
10 of the steering wheel does not interfere with the manipulation of the shift device 24. Thus, the operability of the shift 
device 24 is improved. 

[0042] The shift device 24 is located at the peripheral portion of the vehicle compartment, that is, on the door 20 next to 
the driver's seat. Therefore, the shift device 24 is not an obstacle for occupants. Thus, the shift device 24 will not be 
manipulated unintentionally and the space in the vehicle compartment is effectively used. 
15 [0043] Furthermore, each of the manipulation positions of the shift lever 28 is assigned for one of the drive gear 
ranges. Therefore, even when the lever is manipulated quickly, the desired drive gear range is easily and reliably 
selected. 

[0044] In addition, the R position and the D position of the shift lever 28 are located on the first straight line and the 
positive position and the negative position are located on the second straight line, which is perpendicular to the first 
straight line. Therefore, a driver can manipulate the shift lever 28 intuitively without carefully looking at the shift lever 
28. This improves the operability of the shift device 24 and the running performance of a vehicle. 
[0045] The R range switch 48, the D range switch 49, the shift up switch 50, and the shift down switch 51 , each of 
which is a limit switch, are arranged in correspondence with the manipulation positions (R, D, +, -) of the shift lever 28. 
Therefore, the durability of the detection switches is improved. Also, each of the R range switch 48, the D range switch 
49, the shift up switch 50, and the shift down switch 51 can be replaced separately in the case of a failure. This facilitates 
the maintenance of the shift lever 28. 

[0046] According to the shift device 24 of the first embodiment, the P range switch 53, which is used for selecting 
the parking position, is arranged on the shift lever 28. Therefore, the P range switch 53 is easily manipulated and the 
size of the shift device 24 is reduced. 

[0047] A second embodiment of the present invention will now be described with reference to Figs. 7 (a) and 7 (b) 
The structure of the controller of the A/T in the shift device 24 according to the second embodiment is different from 
that of the first embodiment. Other structures are the same as that of the first embodiment. Therefore, like members 
are given the like numbers and detailed explanations are omitted. 

[0048] As shown in Fig. 7 (a), the shift device 60 of the second embodiment is arranged on the armrest 22 of the 
door (not shown) next to the driver's seat and moves with respect to the armrest 22. An elongated hole 22a is formed 
on the armrest 22 and extends in the front and rear direction of a vehicle. The shift lever 28 project from the armrest 
22 through the elongated hole 22a. A T-shaped protrusion 62 is formed on the base portion 32 of the main body 26 
The protrusion 62 is located on a door panel side (not shown) and extends in the front and rear direction of the vehicle 
The protrusion 62 slides along a guide rail 70 formed on the door panel (not shown). Also, a female screw portion 63 
is formed through the base portion 32 opposite to the protrusion 62 and extends in the front and rear direction of the 
vehicle. A lead screw 65, which is rotated by an electric motor 64, is screwed in the female screw portion 63. 
[0049] Therefore, the shift device 60 moves along the guide rail 70 in the front and rear direction of the vehicle through 
the engagement of the lead screw 65 and the female screw portion 63 when the lead screw 65 is rotated to one direction 
or the other by the electric motor 64. In the second embodiment, the protrusion 62, the guide rail 70, the female screw 
portion 63, the electric motor 64, and the lead screw 65 form the movement mechanism. 

[0050] According to the shift device 60, only the shift lever 28 projects through the elongated hole 22a. Therefore 
as shown in Fig. 7 (b) , an index guide 67, which shows the manipulation positions, is arranged on the top surface of 
the manipulation knob 30. The index guide 67 includes a manipulation position corresponding to each of the R range 
switch 48, the D range switch 49, the shift up switch 50, and the shift down switch 51. That is, the index guide 67 
includes an R (reverse) position and a D (drive) position arranged in the front and rear direction of the vehicle and a 
negative (shift down) position and a positive (shift up) position arranged in the left and right direction of the vehicle for 
selecting forward drive gear ranges (3, 2, and L) other than the D range. 

[0051] The second embodiment has following advantages in addition to the advantages of the first embodiment 
[0052] The shift device 60 is arranged to move with respect to the armrest 22 of the door next to the driver's seat. 
Therefore, the shift device 60 can be located at any desired position and thus the operability of the shift device 60 is 
improved. 

[0053] The first and the second embodiments may be modified as follows. 

[0054] The shift device 24 according to the first embodiment may be located on the steering column. 
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[0055] The shift device 24 according to the first embodiment is located on the door next to the driver's seat. However, 
the shift device 24 may be located on the floor on the left side of the driver's seat to be moved in the front and rear 
direction of a vehicle by a movement mechanism. 

[0056] A lift mechanism may be applied to the armrest 22 for the shift device 24, 60 according to the first and second 
5 embodiments. In this case, the shift device 24, 60 is selectively projected from and retracted in the armrest 22. There- 
fore, the shift device 24, 60 can be stored in the armrest 22 when a driver gets off the vehicle. Thus, the door 20 next 
to the driver's seat is easily opened or closed. 

Third Embodiment 

10 

[0057] A third embodiment of the present invention will now be described with reference to Figs. 8 to 11 . 

[0058] Fig. 8 is a view showing a frame format of the structure of an automatic transmission (AT) according to the 

third embodiment. 

[0059] As shown in Fig. 8, the AT includes a fluid type torque converter 1 01 and a gear type transmission mechanism 
15 1 02. The gear is shifted in the gear type transmission mechanism 1 02 to select the forward or the rearward drive or to 
change the gear ratio. The AT according to the third embodiment has four gears (first gear to fourth gear) for forward 
drive and a reverse gear. 

[0060] The hydraulic controller for shifting gears includes a number of hydraulic lines. The hydraulic lines are con- 
nected to, for example, a clutch for the gear shift, which is built in the gear type transmission mechanism 1 02, or a 
20 brake and transmits the hydraulic pressure (line pressure) generated by an oil pump 103. The hydraulic controller 
includes a manual valve 104 (gear range shifting mechanism) and a number of shift valves 105, which function as a 
mechanism for changing combination of the hydraulic lines. 

[0061] The oil controller of the AT includes a number of shift solenoids 106 (only two shift solenoids 106 are shown 
in Fig. 8) each of which corresponds to one of the shift valves 105. Each shift solenoid 106 applies the hydraulic 
25 pressure (pilot pressure) to the corresponding shift valve 1 05 in accordance with the current supply control. 

[0062] The manual valve 1 04 changes the basic combination of the hydraulic lines for setting the gear ranges that 
can be selected in the gear type transmission mechanism 102, that is, the gear range of the AT. The gear range of the 
AT can be shifted in the range set by the manual valve 104 in accordance with the combination of the state of the 
current supply control of each shift solenoid 1 06. 
30 [0063] The gear range of the AT can be set as follows. The AT is set to a neutral state in the N range and the P 
range. When the AT is set to the neutral state, the power transmission between the engine side and the drive wheel 
side of the gear type transmission mechanism 102 is disconnected. When the gear is set to the P range, the parking 
lock is actuated to mechanically fix the rotation of a shaft in the transmission mechanism 1 02 that is connected to the 
drive wheels. 

35 [0064] The example of the gear ranges of the AT is listed below. 

• Drive (D) range : first gear to fourth gear can be selected. 

• Third (3rd) range : first gear to third gear can be selected. 
Second (2nd) range : first gear and second gear can be selected. 

40 . Low (L) range : Fixed to first gear. 

- Reverse (R) range : Fixed to reverse gear. 

• Neutral (N) range : Neutral state 

• Parking (P) range : Neutral state 

5 Parking lock is actuated. 

[0065] According to the third embodiment, the actuation position of the manual valve 104 is shifted by an actuator 
1 08, which is connected to the manual valve 1 04 through a mechanical link mechanism 1 07. The electric motor is used 
as the actuator 108 in the third embodiment. A shift device that employs shift-by-wire systems is used in the third 
o embodiment. In the above mentioned shift device, the actuator 108 is controlled in accordance with the detection 
signals, which indicates the manipulation state of the shift manipulation portion at the driver's seat. This shifts the gear 
range of the AT. 

[0066] Fig. 9 (a) shows an example of the shift manipulation portion. A shift manipulation portion 110 includes a 
joystick type shift lever 111 and two pushbuttons, or a P button 112 and an N button 113. 
? [0067] As shown in Fig. 9 (a), the shift lever 111 can be tilted forward, backward, leftward, and rightward about a 
point O at its proximal portion. When a driver tilts the 

shift lever 111 forward, the gear is shifted to the R range and when a driver tilts the shift lever 111 backward, the gear 
is shifted to the D range. Also, when the forward range other than the L range is selected, that is, when any of the D 
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20 



25 



30 



range, the 3rd range, and the 2nd range is selected, the gear range of the AT can be shifted one step down to a slower 
range (D -> 3rd -> 2nd L) by tilting the shift lever 1 1 1 leftward. Also, when the forward range other than the D range 
is selected, the gear range of the AT is shifted one step up to a faster range by tilting the shift lever 111 riqhtward (I 
-> 2nd -> 3rd -> D). 

5 [0068] The shift lever 1 1 1 is urged to maintain the neutral position and not tilted in any direction. Therefore, it a driver 
releases the shift lever 111 after manipulation, the shift lever 111 is automatically restored to the neutral position. 
[0069] According to the shift manipulation portion 1 1 0, the AT is set to the P range by pressing the P button 1 1 2 three 
times or to the N range by pressing the N button 113 three times. 

[0070] The P button 112 and the N button 113 are also urged to be automatically restored after manipulation. 
10 [0071] According to the third embodiment, the shift manipulation portion 110 further includes a first indicator 114. 
The first indicator 114 includes segmented indicating lamps, which are selectively turned on and off separately. The 
first indicator 114 indicates the selected gear range with a sign (such as D, 3, 2, and L) formed by the combination of 
the indicating lamps. 

[0072] As shown in Fig. 9 (b), the instrument panel located near the driver's seat also has a second indicator 115. 
'5 The second indicator 1 1 5 includes a number of frames (such as P, R, N, and D), each of which corresponds to one of 
the gear ranges. One of the frames is selectively lit to indicate the selected gear range to a driver. 
[0073] Fig. 10 illustrates an electric structure of a control according to the third embodiment, such as shifting the 
gear range of the AT and the indication of the first and the second indicators 114, 1 15. Fig. 10 also illustrates a frame 
format of a structure of an actuation mechanism of the manual valve 104. 

[0074] As shown in Fig. 10, the control system of the shift device according to the third embodiment is structured 
with a shift man ipulation controller 1 20 at the center. The shift manipulation controller 1 20 controls the gear shit of the AT. 
[0075] The shift manipulation controller 120 includes switches SW1, SW2, SW3, SW4, SW5, and SW6 for sending 
a manipulation signal in accordance with the manipulation of each of the shift lever 111, P button 112, and N button 
113 of the shift manipulation portion 110. Each of the switches SW1 to SW6 sends a manipulation signal to the shift 
manipulation controller 120 when the corresponding one of the shift lever 111, the P button 112, and the N button 113 
is manipulated. The shift manipulation controller 1 20 determines the manipulation state of the shift manipulation portion 
110 according to the received manipulation signal. Therefore, the switches SW1 to SW6 correspond to manipulation 
range detecting means in the third embodiment. 

[0076] As shown in Fig. 1 0, the manual valve 104 is mechanically coupled to the rotational axis of the electric motor 
type actuator 1 08 through the link mechanism 1 07. The manual valve 1 04 includes an actuation position corresponding 
to each gear range. The actuation positions of the manual valve 104 are changed in accordance with the rotation of 
the rotational shaft of the actuator 1 08, thus shifting the gear range of the AT 

[0077] Each of the actuation positions of the manual valve 1 04 corresponds to one of the gear ranges. The actuation 
positions are arranged in a predetermined order (In Fig. 10, P, R, N, D, 3rd, 2nd, and L are arranged in this order). 
[0078] A parking lock mechanism 1 02a is connected to the link mechanism 1 07 for performing the parking lock when 
the P range is selected. The parking lock mechanism 102a actuates and performs the parking lock only when the 
manual valve 1 04 is located at the actuation position of the P range. 

[0079] An actual position sensor 121 and a rotational angle sensor 122 detect the actuation position of the manual 
valve 104, that is, the actual gear range of the AT. The actual position sensor 121 and the rotational angle sensor 122 
are connected to the shift manipulation controller 1 20. The actual position sensor 121 is located in the vicinity of the 
link mechanism 107 and detects the actuation position of the link mechanism 107. The rotational angle sensor 122 
detects the rotational angle of the rotational axis of the electric motor type actuator 1 08. The shift manipulation controller 
1 20 determines the actuation position of the manual valve 1 04, that is, the actual gear range of the AT based on the 
detection signals from the actual position sensor 1 21 and the rotational angle sensor 122. Therefore, the actual position 
sensor 121 and the rotational angle sensor 122 correspond to actual gear range detecting means in the third embod- 
iment. 

[0080] Furthermore, the shift manipulation controller 120 is also connected to and controls the first and second in- 
dicators 114, 115 and a buzzer 127, which generates a notification sound to warn a driver. 

[0081] The shift manipulation controller 120 according to the third embodiment is structured as an electronic control 
unit that is separate from the AT electronic control unit 123, which performs the control procedures of AT other than 
those described above. The AT electronic control unit 1 23 controls the shifting of gears within the predetermined gear 
ranges by ontrolling the current supply to the shift solenoids 1 06 or performs the actuation control of the torque converter 
101 in accordance with the current supply to a lock up (L/U) solenoid 101a. 

[0082] A vehicle speed sensor 124 for detecting the vehicle speed, an acceleration sensor 125 for detecting the 
depression amount of the acceleration pedal, and a brake sensor 1 26 for detecting if the brake pedal is depressed are 
connected to the AT electronic control unit 123. The AT electronic control unit 123 is also connected to the shift ma- 
nipulation controller 120 and the information is exchanged between the AT electronic control unit 123 and the shift 
manipulation controller 120. The AT electronic control unit 123 determines the driving state of the vehicle based on 
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the information received from the vehicle speed sensor 124, the acceleration sensor 125, or the shift manipulation 
controller 120. Then, the AT electronic control unit 123 performs the above mentioned AT control. 
[0083] On the other hand, the shift manipulation controller 120 is structured to be able to control the shifting of gear 
ranges independently without receiving information from the AT electronic control unit 123. That is, the shift manipu- 
5 lation controller 1 20 independently controls the shifting of the actuation position of the manual valve 1 04 in accordance 

with the manipulation of the shift manipulation portion 110 and the indication of the indicators 114, 115. 

[0084] If information is sent from the AT electronic control unit 123, the shift manipulation controller 120 can perform 

a more complicated control procedures compared with a case when the AT electronic control unit 123 performs a 

control procedure independently. 
w [0085] The control of the shift manipulation controller 120 for shifting the gear range of the AT according to the third 

embodiment structured as above will now be described. The shift manipulation controller 120 controls the shifting of 

the gear range of the AT as described below. 

[0086] When a manipulation signal is received from any of the switches SW1 to SW6, the shift manipulation controller 
120 detects the manipulation state of the shift manipulation portion 110, or the manipulation range. Then, the shift 
15 manipulation controller 120 determines the appropriateness of the shifting of the actual gear range according to the 
detected manipulation range. The shift manipulation controller 120 determines the appropriateness of the shifting of 
the actual gear range based on the actual gear range determined in accordance with the detection signals from the 
actual position sensor 121 and the rotational angle sensor 122 and the driving state of the vehicle received through 
the AT electronic control unit 123. If the detected manipulation range is inappropriate for the current driving state of 
20 the vehicle, the shift manipulation controller 120 determines that it is an invalid manipulation. For example, if a driver 
selects the R range by manipulating the shift lever 1 1 1 when the vehicle is driving forward (actual gear range is D, 3rd, 
2nd, or L) at a speed greater than or equal to a predetermined speed (R prohibition speed), the shift manipulation 
controller 1 20 determines that the manipulation is invalid. Therefore, the shifting of the actual gear range to the R range 
is prohibited and the excessive increase of the load on the gear type transmission mechanism 102 is avoided. 
25 [0087] If the detected manipulation range is determined to be appropriate, or the manipulation is valid, the shift 
manipulation controller 120 shifts the actual gear range as described below. That is, the shift manipulation controller 
120 drives the actuator 108 such that the actual gear range is consistent with the detected manipulation range with 
reference to the detection signals from the actual position sensor 121 and the rotational angle sensor 122. Then, the 
manual valve 104 is driven to the actuation position corresponding to the detected manipulation range and thus the 
30 actual gear range of the AT is shifted to the manipulation range. 

[0088] As mentioned above, the shift lever 111, the P button 112, and the N button 113 of the shift manipulation 
portion 110 according to the third embodiment are automatically restored after being manipulated. Therefore, it is 
difficult to confirm the manipulation state from the appearance. Thus, in the third embodiment, the manipulation range 
is indicated by the first and second indicators 114, 115 to permit a driver to confirm the manipulation state. That is, the 
shift manipulation controller 120 switches the indication of each of the first and second indicators 1 14, 1 15 in sync with 
the manipulation signals from the switches SW1 to SW6. The indication of each of the first and second indicators 114, 
1 1 5 is switched to the manipulation range that corresponds to the manipulation signals. Therefore, in the third embod- 
iment, the indicators 114, 115 correspond to manipulation range indicating means. 

[0089] However, depending on the driving state of the vehicle, the shift manipulation controller 120 determines that 
the manipulation performed by a driver is invalid and prohibits the shifting of the actual gear range corresponding to 
the manipulation. Therefore, the manipulation range and the actual gear range are not always consistent. Thus, if the 
shift device has only the first and second indicators 114, 115, the driver's manipulation state (manipulation range) is 
clearly acknowledged but the actual gear range of the AT (actual gear range) is difficult to be realized. 
[0090] Therefore, when the shift manipulation controller 120 prohibits the shifting of the actual gear range corre- 
sponding to the manipulation performed by a driver in accordance with the driving state of the vehicle, the shift manip- 
ulation controller 120 controls the indication state of each of the first and second indicators 114, 115 as described 
below. That is, if it is determined that the manipulation of the shift device based on the received manipulation signal is 
invalid, the shift manipulation controller 120 prohibits the switching of the indication to the manipulation range corre- 
sponding to the received manipulation signal. Then, the shift manipulation controller 120 controls each of the first and 
second indicators 114, 115 to maintain the original gear range indication. This indication control allows a driver to be 
reliably informed of the manipulation state and prevents the inconsistency between the indication of the first and second 
indicators 114, 115 and the actual gear range. 

[0091] Even if it is determined that the manipulation is invalid, a driver might assume that the actual gear range will 
be shifted corresponding to the manipulation. Therefore, the driver might be disturbed if the indication state of each of 
the first and second indicators 114,115 does not change. Thus, it is desirable to inform the driver that the manipulation 
is cancelled. In the third embodiment, when the shift manipulation controller 120 determines that the manipulation is 
invalid, the buzzer 127 generates a notification sound to notify the driver that the manipulation has been cancelled. 
[0092] Fig. 11 illustrates an example of the control state according to the third embodiment. 
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[0093] As mentioned above, when the vehicle is driving forward at a speed greater than or equal to the predetermined 
R (reverse) prohibition speed, it is prohibited to shift from the forward range (any one of the D, 3rd, 2nd, and L range) 
to the R range. If the vehicle speed is equal to or greater than the R prohibition speed, as shown in Fig. 11, the shift 
manipulation controller 120 turns on a flag (R prohibition flag) and stores a memory, The R prohibition flag is kept on 
as long as the vehicle speed is greater than or equal to the R prohibition speed. Therefore, according to the example 
shown in Fig. 1 1 , the R prohibition flag is kept on until time t2 when the vehicle speed is less than the R prohibition speed. 
[0094] The example of Fig. 1 1 shows a case where the actual gear range is set to the D range. At time t1 , the manual 
valve 1 04 is located at the actuation position corresponding to the D range. At this time, a driver tilts the shift lever 1 1 1 
to the R range side to shift the gear range to the R range. However, the vehicle speed is greater than or equal to the 
R prohibition speed at time t1 and the R prohibition flag is on. Therefore, the shift manipulation controller 1 20 determines 
that the shifting of the gear range to the R range is invalid and prohibits the shifting of the actual gear range to the R 
range. 

[0095] That is, although the shift manipulation controller 120 receives the manipulation signal for shifting the gearto 
the R range, the manipulation is determined to be invalid since the R prohibition flag is on. Therefore, the actual gear 
range is kept at the D range. The indication of the first and second indicators 114, 115 are also kept at the D range. 
For example, the second indicator 115 on the instrument panel continues to light up the frame for the O range (D 
indicator). Although not shown In Fig. 1 1 , the first indicator 1 1 4 at the shift manipulation portion 1 1 0 also maintains the 
indication state before the manipulation, that is, the indication state that corresponds to the D range. 
[0096] Thus, the indications of the first and second indicators 114, 115 are consistent with the actual gear range. 
However, as mentioned above, there could be a difference between the assumption of the driver and the actual indi- 
cations. 

Therefore, when the manipulation is determined to be invalid at time t1 , the shift manipulation controller 120 sends a 
command signal to the buzzer 127. Then, the buzzer 127 generates a notification sound. This notifies the driver that 
the manipulation is cancelled. 

[0097] The case when the shift manipulation from the D range to the R range is invalidated is described above as 
an example. However, when the other manipulations to shift the gears are cancelled based on the driving state of the 
vehicle, the indication of the first and second indicators 114, 115 are maintained and the driver is notified by the sound 
of the buzzer 127 in the same manner. 
[0098] The third embodiment has the following advantages. 

( 1 ) In the third embodiment, the first and second indicators 1 1 4, 1 1 5 basically indicate the gear range corresponding 
to the manipulation state in sync with the manipulation state of the shift manipulation portion 110, that is, in sync 
with the manipulation signals sent from the switches SW1 to SW6. Therefore, although the shift lever 111 , the P 
button 112, and the N button 113 are momentary type and automatically restored after manipulation, the driver 
accurately realizes the manipulation state that has been performed. 

(2) The shift manipulation portion 1 1 0 according to the third embodiment performs all gear shift manipulation with 
the shift lever 111, the P button 112, and the N button 113, which are momentary type. Therefore, after a driver 
manipulates, each of the shift lever 111 , the P button 112, and the N button 113 is automatically restored. Thus, a 
driver cannot tell the manipulation state from the appearance of the shift manipulation portion 110. Therefore, even 
if the actual gear range is not shifted in accordance with manipulation of the shift manipulation portion 110, the 
shift manipulation portion 110 does not indicate the discrepancy between the actual gear range and a gear range 
that the driver intended. This permits a flexible shifting control of the actual gear range. 

(3) When the gear is shifted inappropriately to the current driving state of the vehicle, it is determined that the 
manipulation is invalid and the shifting of the actual gear range in accordance with the manipulation is prohibited. 
Therefore, an inappropriate shifting of the actual gear range, which applies an excessive load to the gear type 
transmission mechanism 1 02, is avoided in a suitable manner. 

(4) In the third embodiment, each of the first and second indicators 114, 115 generally indicates the current gear 
range in sync with the manipulation of the shift manipulation portion 1 1 0. When the manipulation is cancelled, the 
gear range that is indicated before the manipulation is maintained. Therefore, a driver is accurately informed of 
the manipulation state and when the manipulation is cancelled, the actual state of the transmission is accurately 
notified. This reduces the possibility that a driver is disturbed. 

(5) When the manipulation is invalid, the buzzer 127 generates a notification sound to notify a driver that the 
manipulation is cancelled. Therefore, the driver accurately recognizes the manipulation that was performed while 
accurately recognizing the state of the actual gear range by the indication of the first and second indicators 114,115. 
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Modification of Third Embodiment 

[0099] According to the first embodiment, the buzzer 127 

generates a notification sound to notify a driver that the manipulation is cancelled. However, the notification system 
5 may be modified. 

[0100] For example, to indicate to a driver that the manipulation is cancelled, each of the first and second indicators 
1 1 4, 1 1 5 may indicate the manipulation state in a particular manner that is different from the normal gear range indication 
corresponding to the received manipulation signal. As long as the state is indicated when the manipulation is determined 
to be invalid, a driver will not be disturbed although the cancelled manipulation range and the actual gear range are 
10 inconsistent. 

[0101] Each of the first and second indicators 114, 115 may maintain the indication before the manipulation and the 
indication may be flashed for a predetermined period. For example, in a case same as shown in Fig. 11, the frame 
corresponding to the D range (the D indicator) of the second indicator 1 1 5 on the instrument panel may be flashed or 
the first indicator 1 14 of the shift manipulation portion 1 1 0 may display the indication corresponding to the D range and 
the indication may be flashed from time t1 until a predetermined time elapses. 

[0102] The second indicator 115 on the instrument panel may maintain lighting up the indication frame that corre- 
sponds to the gear range before the manipulation and flash the indication frame that corresponds to the cancelled 
manipulation range for a predetermined period. 

[0103] The second indicator 115 on the instrument panel may maintain the indication of the gear range before the 
manipulation and the second indicator 1 14 of the shift manipulation portion 110 may indicate a particular sign (such as 
C), which shows the cancellation of the manipulation, for a predetermined period. 

[0104] Another indicator may be arranged in addition to the first and second indicators 114, 115. In this case, when 
the manipulation is cancelled, the additional indicator is lighted on or flashed for a predetermined period. 
[0105] In the third embodiment, the first and second indicators 114, 115 are structured as manipulation range indi- 
cating means. In this case, each of the first and second indicators 114, 115 basically informs a driver of the manipulation 
state (manipulation range) of the shift manipulation portion 110 in accordance with the manipulation signal received 
from the switches SW1 to SW6. However, the shift manipulation controller 120 may be structured such that the first 
and second indicators 1 1 4, 1 1 5 indicate the gear range in sync with the actual gear range. That is, the shift manipulation 
controller 120 may be structured such that each of the first and second indicators 114, 115 indicates the actual gear 
range in accordance with the detection signal from the actual position sensor 1 21 (or the rotational angle sensor 1 22). 
In this case, the first and second indicators 114, 115 correspond to actual gear range indicating means. 
[0106] If the shift manipulation controller 120 is structured as mentioned above, the gear range indicated by each of 
the first and second indicators 114,115 will not be inconsistent with the actual gear range although a particular indication 
control is not performed when the manipulation of the shift manipulation portion 1 1 0 performed by a driver is cancelled. 
[0107] Even in this case, the driver may assume that the gear range will be shifted according to the manipulation, 
which has been determined invalid. Thus, the driver could be disturbed if the indication of each of the first and second 
indicators 114, 115 does not change. Therefore, in addition to maintaining the gear range indication, it is desirable to 
notify the driver that the manipulation is cancelled using a particular indicating means as mentioned above. 

Fourth Embodiment 

[0108] A fourth embodiment of the present invention will now be described with reference to Fig. 1 2. The differences 
from the third embodiment will mainly be discussed below. 

[0109] A shift-by-wire type shift device, which shifts the actuation position of the manual valve 104, can shift the 
actual gear range without necessarily being consistent with the manipulation performed by a driver. Thus, the shift 
device can perform withholding control of the shift manipulation. That is, when the shift manipulation of the driver is 
inappropriate for the current driving state of the vehicle, the shifting of the actual gear range based on the manipulation 
is temporarily withheld. Then, the withheld shifting of the actual gear range may be performed when the driving state 
becomes appropriate. 

[01 10] Fig. 1 2 shows an example of a shift device that performs such withholding control. According to the example 
shown in Fig. 12, at time 1 11 the actual gear range is set to the D range. At this time, the driver shifts the gear range 
to the R range. However, the vehicle speed is greater than or equal to the R prohibition speed at time t11 and the R 
prohibition flag is on. Therefore, at time t11 , the shifting of the actual gear range to the R range is prohibited. 
[0111] In the fourth embodiment, when it is determined that the manipulation performed by a driver is invalid, the 
shift manipulation controller 120 temporarily stores a memory that the invalidated manipulation was performed. In this 
case, the shift manipulation controller 120 stores the memory by turning on a flag (maintaining flag) for storing the 
memory of the invalidated manipulation when the manipulation is determined to be invalid. 

[0112] The maintaining flag is provided for each manipulation for shifting gears that can be executed by a driver. 
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Each maintaining flag is turned off when the actual gear range is shitted in accordance with the stored manipulation 
or when the driver performs other manipulation. Therefore, in the example shown in Fig. 1 2, a driver shifts the gear to 
the R range and the manipulation is determined to be invalid at time t1 1 . At this time, the maintaining flag for the shifting 
to the R range is switched on. 

5 [0113] At time t12, the vehicle speed is less than the R prohibition speed and the shifting of the actual gear range 
to the R range is permitted, which was prohibited at time t11 . Thus, the shift manipulation controller 120 switches off 
the R prohibition flag. At time t12, the shift manipulation controller 120 refers to the maintaining flag for shifting the 
gear to the R range. If the maintaining flag is on, the shift manipulation controller 120 starts shifting the actual gear 
range to the R range. 

o [01 1 4] The withholding control for shifting the gear ranges is performed as described above. 

[01 15] In the shift device that performs such withholding control, the gear range corresponding to the withheld ma- 
nipulation is set for the manipulation range while the shifting of the actual gear range based on the manipulation is 
withheld. On the other hand, the actual gear range is maintained in the state before the manipulation while the shifting 
of the actual gear range is withheld. Therefore, the actual gear range and the manipulation range are inconsistent and 

> could disturb a driver. 

[0116] Therefore, in the fourth embodiment, the indication control of the first and second indicators 114, 115 are 
performed as described below to prevent a driver from being disturbed. A case is described when the first and second 
indicators 1 1 4, 115 are structured to be switched corresponding to the manipulation of the driver, that is, when the first 
and second indicators 114, 115 are structured as the manipulation range indicating means. 

[0117] In the shift device according to the fourth embodiment, the shift manipulation controller 120 controls the indi- 
cations of the first and second indicators 114, 115 to be different from the normal state during the execution of the 
withholding control to prevent the driver from being disturbed and to notify a driver that the withholding control is being 
performed. 

[0118] In the example shown in Fig. 12, the shift manipulation controller 120 flashes the D indicator of the second 
indicator 1 15 on the instrument panel during the period from time t11 , at which the shifting to the R range is withheld, 
to time t1 2, at which the withholding state is released and the shifting of the actual gear range is started. The D indicator 
is switched off at time t1 2 and the R indicator (a frame of the second indicator 115 of the instrument panel corresponding 
to the R range) is switched on at time 13, at which the shifting of the actual gear range to the R range is completed. 
[0119] The withholding control for shifting the gear from the D range to the R range is described above as an example. 
However, the similar withholding control and the similar indication control may be applied when the gears are shifted 
between other gear ranges. When performing such withholding control, it is desirable to limit the period during which 
the maintaining flag is switched on. For example, the time period during which the withholding state is maintained can 
be limited by automatically switching the maintaining flag off after a predetermined time elapses from when the with- 
holding flag is switched on. 

[0120] The fourth embodiment provides the following advantages in addition to the advantages described in (1 ) and 
(2). 

(6) According to the fourth embodiment, when a gear is shifted inappropriately for the driving state of the vehicle, 
the shifting of the actual gear range based on the manipulation is temporarily withheld. Then, when the driving 
state is appropriate for the corresponding gear shift, the shifting of the actual gear range that has been withheld 
is performed. Therefore, while avoiding the shifting of the actual gear range that is inappropriate and applies an 
excessive load to the gear type transmission 1 02 in a suitable manner, the manipulation that corresponds to the 
driver's intention is performed. 

(7) According to the fourth embodiment, while the withholding control is performed, the indication of the second 
indicator 115 is different from the normal gear range indication that corresponds to the manipulation state of the 
shift manipulation portion 110. Therefore, a driver is not disturbed although the manipulation range that is being 
withheld and the actual gear range are inconsistent. 



Modification of Fourth Embodiment 



[0121] The indication state of the first and second indicators 114, 115 during the execution of the withholding control 
may be modified. The examples of modification are listed below. 

[0122] The second indicator 115 may be structured to maintain lighting the indication frame of the gear range that 
has been selected before executing the withholding control during the execution of the withholding control and to flash 
the frame for the gear range that corresponds to the withheld manipulation. For example, under the same condition 
as the example shown in Fig. 12, the D indicator is maintained on from time t11 to time t1 2 and the R indicator is flashed 
from time t11 to time t13. 
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[01 23] The indication state of the second indicator 1 1 5 on the instrument panel before the execution of the withholding 
control may be maintained and the first indicator 114 of the shift manipulation portion 110 may indicate a different sign 
during the execution of the withholding control. 

[0124] Another indicator may be provided in addition to the first and second indicators 114, 115. In this case, the 
5 additional indicator is lighted or flashed during the execution of the withholding control. 

[0125] A driver may be notified that the manipulation is withheld by a sound such as a notification sound from the 
buzzer 127 during the execution of the withholding control. As long as the manipulation state of the gear range is 
indicated during the execution of the withholding control by a particular indication state that is different from the normal 
state, a driver is not disturbed although the manipulation range that has been withheld and the actual gear range are 
10 inconsistent. 

[0126] In the fourth embodiment, the first and second indicators 114, 115 are structured as the manipulation range 
indicating means. In this case, each of the first and second indicators 1 1 4, 115 basically shows the manipulation state 
(manipulation range) of the shift manipulation portion 110. However, the indicators 114, 115 maybe structured as the 
actual gear range indicating means. In this case, each of the first and second indicators 114, 115 indicates the actual 
is gear range corresponding to the actual position of the manual valve 1 04. Although the first and second indicators 1 1 4, 
115 are structured as the actual gear range indicating means, the manipulation range and the actual gear range are 
inconsistent during the withholding control. Therefore, similarly to the fourth embodiment, each of the first and second 
indicators 114, 1 15 may indicate the manipulation state in a particular manner that is different from the normal indication 
state during the execution of the withholding control such that the driver is not disturbed. 

20 

Fifth Embodiment 

[0127] A fifth embodiment of the present invention will now be described with reference to Fig. 13. The differences 
from the above illustrated embodiments will mainly be discussed below. 

[0128] In the fifth embodiment, the shift manipulation controller 120 is structured such that the indication of the first 
and second indicators 1 1 4, 1 1 5 are controlled in sync with the actual gear range in accordance with the detection signal 
from the actual position sensor 121 (or the rotational angle sensor 122, or both). Therefore, the first and second indi- 
cators 114, 115 according to the fifth embodiment correspond to the actual gear range indicating means. 
[0129] As mentioned earlier, the actual gear range is shifted by changing the actuation position of the manual 1 valve 
1 04 by driving the actuator 1 08. The actuation positions that correspond to the actual gear ranges of the manual valve 
104 are arranged in a predetermined order as shown in Fig. 10. Therefore, when shifting the actual gear range from 
the P range to the D range, the manual valve 1 04 passes the actuation position corresponding to the R range and the 
N range due of the structure of the manual valve 104. That is, the gear is shifted only in the order of P, R, N, and D 
when shifting the actual gear range from the P range to the D range. 

[0130] On the other hand, the manipulation of the shift manipulation portion 110 for shifting the actual gear range 
from the P range to the D range is performed by a single manipulation of tilting the shift lever 111 rearward. Therefore, 
according to the shift device of the fifth embodiment, the shifting step of the actual gear range from the P range to the 
D range and its manipulation step (shifting step of the manipulation range) are completely different. Similarly, the shifting 
step of the actual gear range and the shifting step of the manipulation range are also different in the gear shift from D 
to P, D to R, R to D, N to P, and P to N. Furthermore, the shifting step of the actual gear range and the shifting step of 
the manipulation range are also different in the gear shift between the forward drive gear ranges from the L range to 
the 3rd range excluding the D range and the N, R and P ranges. That is, in the shift device according to the fifth 
embodiment, the shifting step of the actual gear range differs from the shifting step of the manipulation range when 
shifting the gear between the gear ranges that are not adjacent to each other due to the arrangement of the actuation 
positions of the manual valve 104. 

[0131] In the shift device according to the fifth embodiment, the manipulation of the shift manipulation portion 110 
for shifting the actual gear ranges between the forward drive gear ranges (D, 3rd, 2nd, L) is performed only in the order 
of arrangement of the manual valve 1 04. Therefore, when shifting the gear ranges between the forward drive gear 
ranges (D, 3rd, 2nd, L) ; there is no difference between the shifting step of the actual gear range and the shifting step 
of the manipulation range. 

[0132] According to such shift device, a driver might assume as described below when the shifting step of the actual 
gear range differs from the shifting step of the manipulation range. That is, a driver might assume that the gear is 
directly shifted in the same manner as the manipulation step of the shift manipulation portion 1 1 0 even when the actual 
gear range is shifted via other gear ranges located in between. This is a wrong assumption with regard to the structure 
of the shift device. As a result, the feeling that the driver receive when manipulating the shift manipulation portion 1 1 0 
could differ from the shifting state of the actual gear range. Therefore, if each of the first and second indicators 114, 
115 indicates the gear range corresponding to the shifting step of the actual gear range, a driver might be disturbed! 
A dotted line in Fig. 1 3 shows the indication of the second indicator 1 1 5 in the case when each of the first and second 
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indicators 114, 115 indicates the gear range corresponding to the shifting step of the actual gear range. 
[0133] In the fifth embodiment, the shift manipulation controller 120 controls the indication of each of the first and 
second indicators 114, 115 as described below during a period from when a driver manipulates the shift manipulation 
portion 110 until the shifting of the actual gear range corresponding to the manipulation is completed. 
[0134] As mentioned above, the manipulation signal is sent from one of the switches SW1 to SW6 to the shift ma- 
nipulation controller 1 20 when a driver manipulates the shift 

manipulation portion 110. Then, the shift manipulation controller 120 starts to control the shifting of the actual gear 
range to the manipulation range corresponding to the received manipulation signal. During the shifting from when the 
manipulation signal is received until the shifting of the actual gear range based on the manipulation signal is completed 
the shift manipulation controller 120 controls the first and second indicators 114, 115. The first and second indicators 
1 14, 1 1 5 are controlled to have a particular indication state that is different from the normal gear range indication, which 
is in sync with the actual gear range. Therefore, the driver in informed that the actual gear range is now being shifted 
based on the manipulation. Also, during the shifting of the actual gear ranges, the indication of each of the first and 
second indicators 1 1 4, 1 1 5 is controlled to be different from the normal state. Therefore, the driver will not be conscious 
15 about the shifting step of the actual gear range that is different from the manipulation step. This prevents the driver 
from being disturbed. 

[0135] Fig. 13 shows an example of the control procedure according to the fifth embodiment. In the example of the 
control procedure, the actual gear range is set to the P range at time t21 . At this time, the driver shifts the gear to the 
D range. 

[0136] The shift manipulation controller 120 receives a manipulation signal (from the switch SW4) for shifting the 
gear to the D range at time t21 . Then, the shift manipulation controller 1 20 starts shifting the actual gear range (actual 
position of the manual valve) by driving the actuator 108. In the fifth embodiment, the shift manipulation controller 120 
further switches on a flag (a during-shifting flag) at time t21 and indicates that the actual gear range is being shifted 
The during-shifting flag is kept on while the actual gear range is being shifted and is switched off when the shifting is 
completed. Therefore, in the example shown in Fig. 13, the during-shifting flag is switched off at time t22 when the 
shifting of the actual gear range (actual position of the manual valve) to the D range is completed. 
[0137] In the fifth embodiment, the shift manipulation controller 120 confirms that the shifting of the actual gear range 
corresponding to the manipulation is completed based on the detection signal from the actual position sensor 1 21 (or 
the rotational angle sensor 122, or both). Then, the shift manipulation controller 120 switches off the during-shifting 
30 flag when the completion of the shifting is confirmed. 

[0138] On the other hand, Fig. 13 also shows the indication state of the second indicator 155 before, during, and 
after the shifting of the actual gear range. 

[0139] As shown in Fig. 13, the frame of the indicator 115 corresponding to the P range (P indicator) is lighted on 
before time t21 , or before the driver shifts the gear from the P range to the D range. 

[0140] The shift manipulation controller 120 controls the indication in a particular manner on the condition that the 
during-shifting flag is switched on. In the example shown in Fig. 13, the shift manipulation controller 120 controls the 
indication of the second indicator 115 to indicate that the gear is being shifted. The shift manipulation controller 120 
flashes the frame corresponding to the actual gear range that was selected before the manipulation while the during- 
shifting flag is switched on. 

[0141] More specifically, the shift manipulation controller 120 receives a manipulation signal for shifting the gear to 
the D range and switches on the during-shifting flag at time t21 . At this time, the shift manipulation controller 1 20 starts 
flashing the P indicator. The P indicator keeps flashing until time t22 when the shifting of the gear to the D range is 
completed and the during-shifting flag is switched off. After time t22, the P indicator is lighted off and the frame corre- 
sponding to the actual gear range after the gear is shifted is lighted on. That is, the frame corresponding to the D range 
is lighted on according to this example. 

[0142] Although not shown in Fig. 13, in the fifth embodiment, the indication of the first indicator 114 at the shift 
manipulation portion 110 is controlled in the same manner as the second indicator 115. In the fifth embodiment the 
case when the actual gear range is shifted from the P range to the D range is described as an example. However', the 
shift device according to the fifth embodiment performs the same indication control when shifting the gear between 
other gear ranges in which the manipulation step is different from the shifting step of the actual gear ranges. 
[01 43] The fifth embodiment provides the following advantages in addition to the advantages described in (1 ) and (2). 
[0144] In the fifth embodiment, the indication of the first and second indicators are different from the normal gear 
range indication during a period from when the shift manipulation portion 110 is manipulated until when the shifting of 
the actual gear range based on the manipulation is completed. Therefore, a driver is prevented from being disturbed 
by the inconsistency between the manipulation step (shifting step of the manipulation range) and the shifting step of 
the actual gear range or by the delay in the shifting of the actual gear range from the manipu lation in a suitable manner 
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Modification of Fifth Embodiment 

[0145J The indication control of the first and the second indicators 114, 115 according to the fifth embodiment or the 
like may be applied to the shifting of the gear range in which the manipulation step (shifting step of the manipulation 
5 range) and the shifting step of the actual gear range are consistent such as the shifting of the actual gear range between 
the forward drive ranges. 

[0146] In such shifting of the gear range, the shifting step of the manipulation range and the actual gear range are 
actually consistent. However, in the shift device according to the fifth embodiment, the actuation position of the manual 
valve 1 04 is shifted by the actuator 1 08. Therefore, a certain period of time is required from when a driver manipulates 
10 the shift manipulation portion 110 until when the shifting of the actual gear range is completed. 

[0147] Therefore, there is a certain amount of delay in the response from when a driver manipulates the shift ma- 
nipulation portion 110, that is, from when the manipulation range is shifted, until when the actual gear range is shifted 
based on the manipulation. Thus, even in the cases when shifting the gear between the gear ranges in which the 
shifting step of the manipulation range and the shifting step of the actual gear range are consistent, the manipulation 
'5 range and the actual gear range are inconsistent during the period the response is delayed. This could disturb a driver. 
[0148] Therefore, in the above cases, the indication control of the first and the second indicators 114, 115 according 
to the fifth embodiment or the like may also be applied to prevent a driver from being disturbed. 
[0149] The indication of each of the first and second indicators 1 1 4, 1 1 5 during the shifting of the actual gear range 
is not limited to the example described in the fifth embodiment but may be modified. The modifications of the indication 
20 state are listed below. 

[0150] During the shifting of the actual gear range, each of the first and second indicators 1 14, 1 1 5 may be controlled 
to flash the gear range (manipulation range) that a driver intends to shift to. That is, in the same case as shown in Fig. 
13, the P indicator of the second indicator 115 is switched off at time t21 and the D indicator of the second indicator 
115 is flashed from time t21 to time t22 during which the actual gear range is being shifted. The D indicator is then 
25 lighted on at time t22 when the shifting of the actual gear range is completed. 

[0151] Each of the first and the second indicators 1 14, 115 may indicate nothing during the shifting of the actual gear 
range. 

[0152] During the shifting of the actual gear range, one of the first and the second indicators 114, 115 may be con- 
trolled in the general procedure and the other one may be controlled in the particular state as described above. 
30 [0153] Another indicator may be provided in addition to the first and second indicators 114, 115. In this case, during 
the shifting of the actual gear range, the additional indicator may be lighted on or flashed. 

[0154] Furthermore, during the shifting of the actual gear range, the buzzer 127 may generate a sound such as a 
notification sound to inform a driver that the gear is being shifted. As long as the driver is informed in a different manner 
from the general indication of the gear range during the shifting of the actual gear range, the driver is prevented from 
being disturbed in a suitable manner. 

[0155] In the fifth embodiment, each of the first and second indicators 114, 115 is structured as the actual gear range 
indicating means, which basically indicates the gear range in sync with the actual gear range. However, the first and 
the second indicators 114, 115 may be structured as the manipulation range indicating means, which indicates the 
manipulation range in accordance with the manipulation state of the shift manipulation portion 110. Even in this case, 
the actual gear range and the manipulation range are inconsistent during the shifting of the actual gear range after 
manipulating the shift manipulation portion 110. Therefore, each of the first and the second indicators 114, 115 may 
be controlled in a particular manner as described in the example during the shifting of the actual gear range to prevent 
a driver from being disturbed. 

[0156] The shift manipulation controller 120 according to the fifth embodiment confirms the completion of the shifting 
of the actual gear range based on the detection signal from one or both of the actual position sensor 121 and the 
rotational angle sensor 122 to control the indication of the first and the second indicators 114, 115. However, a time 
required for shifting the actual gear range between the gear ranges in each combination of the gear ranges may be 
obtained by an experiment beforehand. In this case, the indication is controlled in accordance with a predetermined 
time. That is, the indication of the first and the second indicators 114, 115 may be controlled in a particular manner 
during a period from when the manipulation signal is received until the predetermined time obtained by the experiment 
elapses. 

Further Embodiments 

[0157] In the shift device according to each of the illustrated embodiments, the first and the second indicators 114, 
115 are structured as the actual gear range indicating means or the manipulation range indicating means. However, 
one of the first and second indicators 114, 115 may be structured as the actual gear range indicating means and the 
other one may be structured as the manipulation range indicating means. For example, the shift device may be struc- 
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tured such that the first indicator 114 of the shift manipulation portion 110 indicates the manipulation range and the 
second indicator 1 1 5 on the instrument panel indicates the actual gear range. 

[0158] In this case, as long as a driver sufficiently understands which of the first and second indicators 114, 115 
indicates which of the manipulation range and the actual gear range, the driver is not disturbed even if the manipulation 
range and the actual gear range are inconsistent. The driver can confirm and compare the indications of the first and 
the second indicators 114, 115 to acknowledge the current status accurately. 

[0159] However, when applying the control procedure of canceling the manipulation as described in the third em- 
bodiment to the shift device structured as above, it is required to be careful about the following. That is, if the manip- 
ulation range that has been invalidated is indicated in the indicator until a driver manipulates the shift' manipulation 
portion 110 again, the indications of the indicators are inconsistent for a long period. This could disturb the driver. 
[01 60] However, even in this case, applying the indication control as described in the third embodiment to the indicator 
that indicates the manipulation range avoids causing a driver to be disturbed. It is also possible to prevent a driver 
from being disturbed by indicating the gear range corresponding to the manipulation signal in the indicator once and 
then shifting the indication to the actual gear range after a predetermined time elapses from when the manipulation is 
determined to be invalid. Furthermore, a driver will not be disturbed if the indicator for the manipulation range indicates 
the gear range corresponding to the manipulation signal for a predetermined time only from when the manipulation 
signal is received no matter the manipulation is valid or invalid. 

[0161] Although the shift device includes both the indicator that indicates the manipulation range and the indicator 
that indicates the actual gear range, the indication control as described in each embodiment may be applied to one or 
both of the indicators. Therefore, a driver is accurately informed of the current state and thus the possibility that the 
driver is disturbed is reduced. 
[0162] Further modifications are listed below. 

[0163] The first and second indicators 1 14, 1 15 are arranged on the shift manipulation portion 110 and the instrument 
panel. However, the position and the number of the indicators and the way to indicate the gear range may be changed. 
[0164] The shift manipulation portion 110 is structured by a combination of the shift lever 111 , and the pushbuttons, 
or the P and N buttons 112, 113. However, the structure of the shift manipulation portion 110 may be modified. 
[0165] For example, the shift manipulation portion 11 0 may be structured such that all the gear ranges can be shifted 
only by a lever or the shift manipulation portion 1 1 0 may be structured to include a pushbutton for each actual gear range. 
[0166] The AT other than that shifts four gears of forward drive may be used. 

[01 67] A shift device, which sends a command signal to an electric actuator ( 1 0) for shifting a plurality of gear ranges 
of a transmission of a vehicle by the electric actuator (1 0). The gear ranges include a plurality of drive ranges and a 
parking range. A shift lever (28) is arranged to move between a neutral position and a plurality of manipulation positions 
located about the neutral position. A restoration mechanism restores the shift lever (28) to the neutral position. A first 
sensor electrically detects a manipulation performed to select one of the driving ranges. A second sensor electricalfy 
detects a manipulation performed to select the parking range. The first sensor detects toward which of the manipulation 
positions the shift lever (28) is manipulated. 



Claims 

1. A shift device for a vehicle, wherein the shift device sends a command signal to an electric actuator (108) (10) for 
shifting a plurality of gear ranges of a transmission of a vehicle by the electric actuator (10), wherein the gear 
ranges include a plurality of drive ranges (R, D, 3rd, 2nd, Low) and a parking range (P), the shift device charac- 
terized by: 

a shift lever (28) arranged to move between a neutral position and a plurality of manipulation positions located 
about the neutral position; 

a restoration mechanism for restoring the shift lever (28) to the neutral position; 

a first sensor (48-51 ) for electrically detecting a manipulation performed to select one of the driving ranges; and 
a second sensor (53) for electrically detecting a manipulation performed to select the parking range, wherein 
at least the first sensor detects toward which of the manipulation positions the shift lever (28) is manipulated. 

2. The shift device according to claim 1 , characterized in that the manipulation positions of the shift lever (28) include 
a reverse position and a drive position, which are located on a first straight line with the neutral position in between, 
and a shift up position and a shift down position, which are located on a second straight line, which is perpendicular 
to the first straight line. 

3. The shift device according to one of claims 1 or 2, characterized in that the first sensor includes a plurality of 
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detection switches, and wherein each of the detection switches is located corresponding to one of the manipulation 
positions. 

4. The shift device according to any one of claims 1 to 3, characterized in that the second sensor is a manipulation 
5 switch (53) located on the shift lever (28). 

5. The shift device according to any one of claims 1 to 4, charact rized in that the shift device is located on a door 
(20) of a vehicle. 

10 6. The shift device according to any one of claims 1 to 5, characterized in that the shift device further includes a 
movement mechanism, which movably supports the shift device. 

7. The shift device according to any one of claims 1 to 6, characterized in that the restoration mechanism includes: 

15 a supporting member (37, 38) for supporting the shift lever (28) such that the shift lever (28) is selectively 

inclined to an arbitrary direction from the neutral position; 

a plunger (40) arranged on the shift lever (28), wherein the plunger (40) selectively projects from and retracted 
in the shift lever (28); 

a base portion (32) arranged opposite to the plunger (40), wherein the base portion (32) includes a recess 
20 (33), which is engaged with the plunger (40); and 

a spring (39) for urging the plunger (40) toward the recess (33), wherein, when the plunger (40) is engaged 
with the recess (33) by the force of the spring (39), the shift lever (28) is maintained at the neutral position, 
and wherein, when the force to tilt the shift lever (28) is released, the shift lever (28) is restored to the neutral 
position by the force of the spring (39). 

25 

8. A shift device of a vehicle comprising: 



a gear range shifting mechanism (104), which is actuated to mechanically shift the actual gear ranges of a 
transmission; 

an actuator (108) for actuating the gear range shifting mechanism (104); 

manipulation range detecting means (SW1 -SW6) for detecting a manipulation range, wherein the manipulation 
range represents manipulation of a shift manipulation portion (110) by a driver; 

actual gear range detecting means (121 , 122) for detecting the actual gear range of the transmission; and 
a controller (120) for shifting the actual gear ranges of the transmission by controlling the actuator (108) in 
accordance with detection signals from the manipulation range detecting means (SW1-SW6) and the actual 
gear range detecting means (121 , 122); 



wherein the shift device is characterized by: 
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manipulation range indicating means (114, 115, 127) for indicating the manipulation range based on the de- 
tection signal from the manipulation range detecting means (SW1 -SW6), 

wherein the manipulation range indicating means (114, 115, 127) allows to indicate that the manipulation range 
does not correspond to the detection signal from the manipulation range detecting means (SW1-SW6). 

9. The shift device of a vehicle according to claim 8, characterized in that, when the manipulation range differs from 
the actual gear range, the manipulation range indicating means (114, 115, 127) allows to indicate that the manip- 
ulation range does not correspond to the detection signal from the manipulation range detecting means 
(SW1-SW6). 

1 0. The shift device of a vehicle according to one of claims 8 or 9, wherein, when it is prohibited to shift the manipulation 
range, the manipulation range indicating means (114, 115, 127) maintains the indication that is indicated before 
the manipulation is prohibited regardless of the detection signal from the manipulation range detecting means 
(SW1-SW6). 

11. The shift device of a vehicle according to one of claims 8 or 9, characterized in that, when shifting of the actual 
gear range based on the manipulation of the shift manipulation portion (110) by the driver is prohibited, the ma- 
nipulation range indicating means (114, 115, 127) indicates that the manipulation is prohibited. 
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12. The shift device according to any one of claims 8 to 10, characterized in that, during a period from when the 
manipulation of the shift manipulation portion (1 1 0) by the driver is confirmed by the manipulation range detecting 
means (SW1 -SW6) until when the shifting of the actual gear range corresponding to the manipulation is completed 
the manipulation range indicating means (114, 115, 127) indicates that the gear range is being shifted. 

13. The shift device according to any one of claims 8 to 12, further characterized by an actual gear range indicating 
means (114, 115, 127) for indicating the actual gear range in accordance with the detection signal from the actual 
gear range detecting means (121 , 122). 



14. A shift device of a vehicle comprising: 



a gear range shifting mechanism (104), which is actuated to mechanically shift the actual gear ranges of a 
transmission; 

an actuator (108) for actuating the gear range shifting mechanism (104) ; 

manipulation range detecting means (SW1 -SW6) for detecting a manipulation range, wherein the manipulation 
range represents manipulation of a shift manipulation portion (110) by a driver; 

actual gear range detecting means (121 , 122) for detecting the actual gear range of the transmission; and 
a controller (1 20) for shifting the gear ranges of the transmission by controlling the actuator (1 08) in accordance 
with detection signals from the manipulation range detecting means (SW1-SW6) and the actual gear ranqe 
detecting means (121 , 122); 



wherein the shift device is characterized by: 



actual gear range indicating means (11 4, 1 1 5, 1 27) for indicating the actual gear range based on the detection 
signal from the actual gear range detecting means (1 21 , 1 22), wherein the actual gear range indicating means 
(114, 115, 127) allows to indicate that the actual gear range does not correspond to the detection signal from 
the actual gear range detecting means (121 , 1 22). 

15. The shift device of a vehicle according to claim 14, characterized in that, when the manipulation range differs 
from the actual gear range, the actual gear range indicating means (1 1 4, 1 1 5, 1 27) allows to indicate that the actual 
gear range does not correspond to the detection signal from the actual gear range detecting means (121 , 122). 

16. The shift device of a vehicle according to one of claims 1 4 or 1 5, characterized in that, when shifting of the actual 
gear range based on the manipulation of the shift manipulation portion (110) by the driver is prohibited, the actual 
gear range indicating means (114, 115, 127) indicates that the manipulation is prohibited. 

17. The shift device according to any one of claims 14 to 16, characterized in that, during a period from when the 
manipulation of the shift manipulation portion (110) by the driver is confirmed by the manipulation range detecting 
means (SW1 -SW6) until when the shifting of the gear range of the transmission corresponding to the manipulation 
is completed, the actual gear range indicating means (114, 115, 127) indicates that the gear range is being shifted. 

18. The shift device according to any one of claims 14 to 1 7, further characterized by a manipulation range indicating 
means (1 14, 1 1 5, 1 27) for indicating the manipulation range in accordance with the detection signal from the ma- 
nipulation range detecting means (SW1-SW6). 



19. A shift device of a vehicle comprising: 



a gear range shifting mechanism (104), which is actuated to mechanically shift the actual gear ranges of a 
transmission; 

an actuator (108) for actuating the gear range shifting mechanism (104); 

manipulation range detecting means (SW1 -SW6) for detecting a manipulation range, wherein the manipulation 
range represents manipulation of a shift manipulation portion (110) by a driver; 

actual gear range detecting means (121 , 122) for detecting the actual gear range of the transmission; and 
a controller (1 20) for shifting the gear ranges of the transmission by controlling the actuator (1 08) in accordance 
with detection signals from the manipulation range detecting means (SW1-SW6) and the actual gear ranqe 
detecting means (121, 122): 

wherein the shift device is further characterized by: 
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manipulation range indicating means (114, 115, 127) for indicating the manipulation range based on the 
detection 

signal from the manipulation range detecting means (SW1-SW6); and 

actual gear range indicating means (114, 115, 127) for indicating the actual gear range based on the 
detection signal from the actual gear range detecting means (121 , 122). 

20. The shift device of a vehicle according to any one of claims 14 to 1 9, characterized in that the shift manipulation 
portion (110) includes a manipulation member, and wherein the manipulation member is automatically restored to 
a position before being manipulated by the driver. 
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Fig. 6 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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